Induction of cytochrome P450 and peroxisomal enzymes by clofibric acid in vivo and in vitro.
We have analysed the induction of microsomal and peroxisomal proteins and their RNAs after treatment of hepatocytes with the peroxisome proliferator, clofibric acid, in vitro and in vivo. After treatment of hepatocytes with 1 mM clofibric acid for 4 days, P450 4A1 RNA is induced 500-fold, and acyl-CoA oxidase and P450 2B1 280-fold, relative to control cultures. These RNAs are detectably induced after administration of 25 microM clofibric acid, and show a similar induction response with increasing doses of clofibric acid. Western blot analysis of the P450 4A and bifunctional enzyme (BFE) proteins showed that both were induced in parallel with increasing doses of clofibric acid, over a range of 25 microM-1 mM. The distribution of the induced proteins was examined by immunocytochemistry. Increasing doses of clofibric acid led to an increase in the average intensity of staining for both proteins throughout the hepatocyte population. There was, however, a graded variation between hepatocytes in the intensity of staining, both for P450 4A and BFE proteins. The heterogeneity in response of the hepatocyte population in vitro may be related to differential sensitivity of hepatocytes to induction in vivo. Therefore, rats were dosed with 0, 50 or 300 mg/kg of clofibric acid for 4 days by gavage, and the livers were examined by immunocytochemistry. After 50 mg/kg of clofibric acid, both P450 4A and BFE were induced mainly in zones 3 and 2 of the liver acinus. However, after 300 mg/kg of clofibric acid, staining for both proteins was strong and homogenous throughout the liver acinus. Thus, hepatocytes from zones 3 and 2 of the acinus are differentially responsive to induction by clofibric acid.